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AB A packaging cell line capable of complementing recombinant adenoviruses 
based on serotypes from subgroup B, preferably adenovirus type 35. The 
ceil line is preferably derived from primary, diploid human cells (e.g., 
primary human retinoblasts , primary human embryonic kidney cells and 
primary human amniocytes) which are transformed by adenovirus El 

seguences 

either operatively linked on one DNA mol . or located on two sep. DNA 
mols., the seguences being operatively linked to regulatory sequences 
enabling transcription and translation of encoded proteins. Also 
disclosed is a cell line derived from PER.C6 (ECACC deposit no. 
96022940) , 

which cell expresses functional Ad35 E1B sequences. The 
Ad35-E1B sequences are driven by the E1B promoter or a 

heterologous promoter and terminated by a heterologous poly-adenylation 
signal (like HBV polyA) . The new cell lines are useful for producing 
recombinant adenoviruses designed for gene therapy and vaccination. The 
cell lines can also be used for producing human recombinant therapeutic 
proteins such as human growth factors and human antibodies. In addn., 


the 
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cell lines are useful for producing human viruses other than adenovirus 
such as influenza virus, herpes simplex virus, rotavirus, measles virus. 
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AB 
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Vogels R; Huisman L G; Valerio D; Bout A; 
Quax P H 

Crucell Holland B.V., 2301 CA Leiden, The Netherlands., 
m. havenga@crucell . com 

JOURNAL OF VIROLOGY, (2001 Apr) 75 (7) 3335-42. 
Journal code: 0113724. ISSN: 0022-538X. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200104 

Entered STN: 20010410 
Last Updated on STN: 20010723 
Entered Medline: 20010405 
To identify improved adenovirus vectors for cardiovascular gene therapy, 

library of adenovirus vectors based on adenovirus serotype 5 (Ad5) but 
carrying fiber molecules of other human serotypes, was generated. This 
library was tested for efficiency of infection of human primary vascular 
endothelial cells (ECs) and smooth muscle cells (SMCs) . Based on 
luciferase, LacZ, or green fluorescent protein (GFP) marker gene 
expression, several fiber chimeric vectors were identified that displayed 
improved infection of these cell types. One of the viruses that performed 
particularly well is an Ad5 carrying the fiber of Adl6 

(Ad5.Fibl6), a subgroup B virus. This virus showed, on average, 8- and 
64-f old-increased luciferase activities on umbilical vein ECs and SMCs, 
respectively, compared to the parent vector. GFP and lacZ markers showed 
that approximately 3-fold (ECs) and 10-fold (SMCs) more cells were 
transduced. Experiments performed with both cultured SMCs and organ 
cultures derived from different vascular origins (saphenous vein, iliac 
artery, left interior mammary artery, and aorta) and from different 
species demonstrated that Ad5.Fibl6 consistently displays improved 
infection in primates (humans and rhesus monkeys) . SMCs of the same 
vessels of rodents and pigs were less infectable with Ad5.Fibl6 than with 
Ad5 . This suggests that either the receptor for human Adl6 is 
not conserved between different species or that differences in the 
expression levels of the putative receptor exist . In conclusion, our 
results show that an Ad5-based virus carrying the fiber of Adl6 
is a potent vector for the transduction of primate cardiovascular cells 
and tissues. 
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Infection efficiency of type 5 adenoviral vectors in 
synovial tissue can be enhanced with a type 16 fiber. 
Goossens P H; Havenga M J; Pieterman E; Lemckert 
A A; Breedveld F C; Bout A; Huizinga T W 
Leiden University Medical Center, The Netherlands. 
ARTHRITIS AND RHEUMATISM, (2001 Mar) 44 (3) 570-7. 
Journal code: 0370605. ISSN: 0004-3591. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; Priority Journals 
200105 

Entered STN: 20010517 
Last Updated on STN: 20010517 
Entered Medline: 20010503 
AB OBJECTIVE: To obtain an adenoviral vector with increased infection 

efficiency in the synovial tissue compared with conventional vectors 

based 

on adenovirus serotype 5 (Ad5) , without compromising the specificity of 
infection. METHODS: Coxsackie adenovirus receptor (CAR) expression was 
assessed in cultured synoviocytes. Chimeric adenoviruses based on Ad5 but 
carrying the DNA encoding the fiber of adenovirus from subgroup B (Adll, 


AUTHOR: 

CORPORATE SOURCE 
SOURCE: 

PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 


16, 35) or D (Ad24, 28, 33, 45, or 47) were constructed and produced on 
PER.C6 cells. The gene transfer efficiency of these chimera was tested on 
cultured synoviocytes and peripheral blood mononuclear cells (PBMC) . 
RESULTS: No surface expression of CAR protein was observed on 
synoviocytes. CAR messenger RNA expression of synoviocytes was found to 


be 


low. Of all fiber chimeric vectors tested, vectors carrying the fiber of 
Adl6 (Ad5.fibl6) were most potent, yielding approximatelyl50 times ^ 
increased transgene expression in cultured synoviocytes compared with 
those of Ad5. Flow cytometry showed that the increase in transgene 
expression was caused by the transduction of higher percentages of 
synoviocytes and higher gene expression per synoviocyte. Experiments with 
500 virus particles/cell of Ad5 . GFP or Ad5.fibl6.GFP resulted in an 
infection efficiency of 0.6% and 1% in PBMC and 43% and 76% in 
synoviocytes, respectively. CONCLUSION: Synoviocytes hardly express CAR, 
which hampers Ad5-mediated gene transfer. Ad5.fibl6 is superior to Ad5 
vectors for transducing synoviocytes, without compromising the 
specificity 

of infection. Our data suggest that Ad5 . f ibl6-mediated gene transfer to 
synovial tissue improves the therapeutic window. 
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Journal code: 0370605. ISSN: 0004-3591. 
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FILE SEGMENT: Abridged Index Medicus Journals; Priority Journals 

ENTRY MONTH: 200103 
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Entered Medline: 20010308 
AB OBJECTIVE: To determine the effect of synovial fluid (SF) from rheumatoid 
arthritis (RA) patients on adenovirus type 5 (Ad5 ) -mediated gene transfer 
to synoviocytes, and to explore new strategies for vector development 
based on the neutralization data obtained. METHODS: SF was derived from 


63 


randomly selected R4 patients. Ten samples were used to study the effect 
of SF on Ad5-mediated gene transfer in synoviocytes. IgG and <100-kd 
fractions were purified from these 10 SF, and their effect on gene 
transfer was determined. Neutralizing activity against wild-type Ad5 
(wt-Ad5), wt-Ad26, wt-Ad34, wt-Ad35, and wt-Ad48 was 

tested in the SF from the remaining 53 patients. RESULTS: Seven of 10 SF 
samples inhibited Ad5-mediated gene transfer. Purified antibodies 
exhibited inhibition patterns similar to those seen with unf ractionated 
SF. In 5 of 10 SF samples, low molecular weight fractions inhibited gene 
transfer at low dilutions. Neutralization of wt-Ad35 by SF from 
RA patients was less frequent than neutralization of other wt-Ad tested 
(4% versus 42-72%; n = 53) . CONCLUSION: SF from 70% of the RA patients 
contained neutralizing antibodies that hamper Ad5-mediated gene transfer 
to synoviocytes. The activity of neutralizing antibodies may be 
circumvented in the majority of RA patients when vectors based on an 
Ad35 backbone are used. 
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AB 
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The invention provides chimeric adenoviral vectors with tissue tropism of 
smooth muscle cells, and/or endothelial cells (but not of liver cells) 
used for gene transfer in gene therapy. The chimeric adenoviral vectors 
is constructed by switching the functional part (fiber protein subunit) 

adenoviral capsid protein in adenovirus type 5 vector to that of a 
subgroup B adenovirus, preferably adenovirus 16 (Adl6) . The 
biodistribution of these chimeric vector after i.v. tail vein injection 


rats and and their display differences in the endothelial and smooth 
muscle cell transduction are detd. The infection efficiency of Ad5 
vector 

to smooth muscle cells, and/or endothelial cells can be increased 
significantly by changing the fiber subunit (esp. shaft and knob parts) 


of 


capsid protein to that of Adl6. In this way, the host immune 
response to recombinant viruses derived from the chimeric adenovirus 
vectors are greatly reduced. The contribution of cellular receptors such 
as CAR (Coxsackievirus and adenovirus receptor) or integrin to viral 
infection is also studied. Methods of prepg. various chimeric adenovirus 
vectors and using them to treat diseases, preferably cardiovascular 
diseases are also provided. 
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Adenoviral 

vectors 
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delivery 

of 

nucleic acids 

j to 

animal 

cells use 


elements of adenovirus 35 (Ad35) to limit the immune response of 

a recipient to the delivery vehicle. Important factors in the immune 

response to the virus include penton and hexon proteins and the E3 gene 

product and these may be combined with elements of other adenoviruses, 

e.g. to alter tissue tropism. Ad35 is a rare virus and 

antibodies to it were not detected in serum samples from 100 healthy 

volunteers and was rare in serum from cardiovascular disease and 

rheumatoid arthritis patients. A series of chimeric vectors contg. 

components of Ad35 and adenovirus 5 (Ad5) were not neutralized 

by human serum that could neutralize Ad5 . A series of vectors for the 

rapid construction of Ad35-based vectors is described. The 

construction of chimeric adenovirus vectors with altered tropisms is 

discussed. The complete sequence of Ad35 is presented. 

Adenovirus 11 was also rarely found to be neutralized by neutralizing 


antiserum. 
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AB 


The invention provides a method for identifying an adenoviral replicon 
capable of eliminating a target cell, comprising contacting a 
representative cell with said adenoviral replicon and observing any 
detrimental effect. Once said replicon has been identified, it can be 
used to specifically eliminate certain cells involved in disease, for 
instance tumor cells. Preferably, said replicon contacts, enters and 
replicates predominantly in diseased cells, causing a detrimental effect 
in said cells, while in non-diseased cells no or a tolerable detrimental 
effect is induced. Preferably, said adenoviral replicon comprises a 
recombinant adenovirus with a fusion between DNA from Ad5 and subgroup B 
adenoviral DNA. Methods for producing and purifying a replicon according 
to the invention is also herewith provided. The invention test and 
compare the replication efficiency and the influence of the virus entry 


on 


the replication of different adenovirus in human various tumor cell 


lines . 


The results indicate that Ad5 and some selected chimeric 

fiber viruses are able to enter all the tested tumor cell lines 

but the B-group serotypes replicate better compared to Ad5 in human tumor 

cell lines. The D-group serotypes replicate very poorly in the human 

tumor cell lines. The generation of the progeny viruses are detected in 

selected adenovirus infected cells. Methods for producing and purifying 

a 

replicon according to the invention is also herewith provided. 
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AB The invention provides a method for identifying an adenoviral replicon 
capable of eliminating a target cell, comprising contacting a 
representative cell with said adenoviral replicon and observing any 
detrimental effect. Once said replicon has been identified, it can be 
used to specifically eliminate certain cells involved in disease, for 
instance tumor cells. Preferably, said replicon contacts, enters and 
replicates predominantly in diseased cells, causing a detrimental effect 
in said cells, while in non-diseased cells no or a tolerable detrimental 
effect is induced. Preferably, said adenoviral replicon comprises a 
recombinant adenovirus with a fusion between DNA from Ad5 and subgroup B 
adenoviral DNA. The invention test and compare the replication 

efficiency 

and the influence of the virus entry on the replication of different 
adenovirus in human various tumor cell lines. The results indicate that 
Ad5 and some selected chimeric fiber viruses are able 
to enter all the tested tumor cell lines but the B-group serotypes 
replicate better compared to Ad5 in human tumor cell lines. The D-group 
serotypes replicate very poorly in the human tumor cell lines. The 
generation of the progeny viruses are detected in selected adenovirus 


infected cells. Methods for producing and purifying a replicon according 

to the invention is also herewith provided. 
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AB The invention provides methods of gene therapy by using adenovirus 
vectors 

having tropism for hemopoietic stem cells as a gene delivery vector. 
Specifically, the invention utilizes the adenovirus vector with tropism 
for hemopoietic stem cells, which is provided by at least part of an 
adeno-viral fiber protein derived from an adenovirus type 2 serotype or 
functional equiv. and/or homolog as a vehicle for delivering a 
therapeutical gene to stem cells, for the treatment of Hurlers disease, 
Hunters disease, Sanfilippos disease, Morquois disease, Gaucher disease, 
Farbers disease, Niemann-pick disease, Krabbe disease, Metachromatic 
leukodystrophy, I-Cell disease, Fucosidose deficiency, Thalassemia and 
Erythropoietic porphyria, AIDS, cancer or other autoimmune diseases. The 
invention further provides adenovirus serotype 5 based plasmid vectors, 
viral vectors with chimeric fiber proteins. 

L12 ANSWER 4 OF 8 CAPLUS COPYRIGHT 2002 ACS 


ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 


INVENTOR (S) : 
PATENT ASSIGNEE (S) 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 


2002:256492 CAPLUS 
136:289947 

Recombinant adenovirus 5-based vectors with 
chimeric fiber and/or capsid for 

gene delivery in skeletal muscle cells or myoblasts 

Havenga, Menzo Jans Emco; Bout, Abraham 

Crucell Holland B.V., Neth. 

PCT Int. Appl. , 67 pp. 

CODEN: PIXXD2 

Patent 

English 


FAMILY ACC. NUM. COUNT: 2 
PATENT INFORMATION: 


PATENT 

NO. 


KIND 

DATE 



APPLICATION NO. 

DATE 




WO 2002027006 

Al 

20020404 


WO 2001-NL703 


20010925 



W: 

AE, 

AG, 

AL, 

AM, 

AT, 

AU, 

AZ, 

BA, 

BB, 

BG, 

BR, 

BY, 

BZ , 

LA, 

Uri , 



CO, 

CR, 

CU, 

CZ, 

DE, 

DK, 

DM, 

DZ, 

EC, 

EE, 

ES, 

FI, 

GB, 

GD, 

pp 

KdCj , 

(an , 


GM, 

HR, 

HU, 

ID, 

IL, 

IN, 

IS, 

JP, 

KE, 

KG, 

KP, 

KR, 

KZ, 

LC, 

T W 
J_i£\, 

LiK, 


LS, 

LT, 

LU, 

LV, 

MA, 

MD, 

MG, 

MK, 

MN, 

MW, 

MX, 

MZ, 

NO, 

NZ, 

DU 

DT 
PL, 


PT, 

RO, 

RU, 

SD, 

SE, 

SG, 

SI, 

SK, 

SL, 

TJ, 

TM, 

TR, 

TT, 

TZ, 

TT7\ 

nr 


US, 

UZ, 

VN, 

YU, 

ZA, 

ZW, 

AM, 

AZ, 

BY, 

KG, 

KZ, 

MD, 

RU, 

TJ, 

mu 

1M 


RW 

: GH, 

GM, 

KE, 

LS, 

MW, 

MZ, 

SD, 

SL, 

SZ, 

TZ, 

UG, 

ZW, 

AT, 

BE, 

pu 

, 

u i , 


DE, 

DK, 

ES, 

FI, 

FR, 

GB, 

GR, 

IE, 

IT, 

LU, 

MC, 

NL, 

PT, 

SE, 

IK, 

£>£ , 


BJ, 

CF, 

CG, 

CI, 

CM, 

GA, 

GN, 

GQ, 

GW, 

ML, 

MR, 

NE, 

SN, 

TD, 

rp/~< 


EP 1191104 


Al 

20020327 


EP 2000-203336 

20000926 



R: 

AT, 

BE, 

CH, 

DE, 

DK, 

ES, 

FR, 

GB, 

GR, 

IT, 

LI, 

LU, 

NL, 

SE, 

MC, 

PT, 


IE, 

SI, 

LT, 

LV, 

FI, 

RO 











tITY APPLN. 

INFO 






EP 2000- 

203336 

A 

20000926 











US 2000- 

235665P 

P 

20000926 




AB The invention provides means and methods for transduction of a skeletal 

muscle cell and/or a myoblast. Although transduction of a skeletal 
muscle 

cell is possible with adenovirus 5, Ad5 efficiently infects non-desirable 
liver cells, lung epithelia and other respiratory tissues, and this may 
cause side-effects. The present invention discloses a gene delivery 
vehicle with a tropism for a skeletal muscle cell comprising a Ad5 
recombinant chimeric adenovirus with chimeric 

fiber and/or capsid protein with a decreased affinity for liver 
and lung cells. In a preferred aspect of the invention, said gene 
delivery vehicle comprises at least a tropism detg. part of an adenoviral 
fiber protein of subgroup B and/or F. More preferably, said gene 
delivery 

vehicle comprises at least part of a fiber protein of an 
adenovirus of stereotype {11, 16, 35, 4 0 and/or 51) or a 

functional part, deriv. and/or analog thereof. Use of said gene delivery 
vehicle for the prepn. of a medicament for the treatment of a disease 
which affects skeletal muscle or myoblasts, or for the prepn. of a 
vaccine 

is claimed. 
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US 2002115218 Al 20020822 US 2001-928262 20010810 

PRIORITY APPLN. INFO.: EP 2000-202835 A 20000810 

US 2000-224911P P 20000811 
WO 2001-NL595 W 20010809 
AB The present invention relates to a gene delivery vehicle comprising a 

recombinant adenovirus having a tropism for a primary human chondrocyte. 
By efficiently transducing a nucleic acid of interest into a primary 
chondrocyte, said gene delivery vehicle is able to at least in part 
improve the counteraction of cartilage disease. In one embodiment said 
recombinant adenovirus comprises a deletion in the gene encoding for 

fiber 

protein, which is replaced by a nucleic acid sequence encoding at least 
part of a fiber protein of a B-type adenovirus. The generation of 
adenovirus serotype 5 genomic plasmid clones and adenovirus serotype 5 
based viruses with chimeric fiber proteins are 

described. Then primary chondrocytes are tested for expression of 
integrins, MHC class I, and CAR protein. Finally, transduction of human 
primary chondrocytes with recombinant fiber chimeric 
adenoviruses is detd. 
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PUBLISHER: Mary Ann Liebert, Inc. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Human hematopoietic stem cells (HSCs) are poorly transduced by vectors 
based on adenovirus serotype 5 (Ad5) . This is primarily due to the 
paucity of the coxsackievirus-Ad receptor on these cells. In an attempt 
to change the tropism of Ad5, we constructed a series of chimeric 
El-deleted Ad5 vectors in which the shaft and knob of the capsid fibers 
were exchanged with those of other Ad serotypes. In all these vectors, 
the Ad El region was replaced by an expression cassette contg. the 
cytomegalovirus immediate-early promoter and the gene for enhanced green 
fluorescent protein (GFP) . Expts. performed in vitro showed an efficient 
transduction of umbilical cord blood (UCB) monocytes, granulocytes, and 
their precursors as well as the undifferentiated CD34+CD33-CD38-CD7 1- 
cells by Ad5 vectors carrying Ad subgroup B-specific fiber 
chimeras (Ad5FBs) . In the latter subpopulation, which comprises 
less than 1% of the CD34+ cells and is highly enriched with cells 
repopulating immunodef icient mice, more than 90% of the cells were GFP+. 
Transduction by Ad5FBs of the less primitive fraction within UCB CD34+ 
cells was significantly lower. Actually, the transduction frequency and 
GFP level declined gradually with increased expression of the CD33, CD38, 
and CD71 antigens. Flow cytometric anal, of transduced UCB CD34+ cells 
that were cultured for 5 days on an allogeneic human bone marrow stroma 
layer showed maintenance of the phenotypically defined HSCs at levels 


similar to those of control cultures. The latter finding indicates that 
neither the transduction procedure nor the high levels of GFP were toxic 
for these cells. 
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AB The invention discloses a method for delivering a nucleic acid of 
interest 

to a host cell by means of a gene delivery vehicle based on adenoviral 
material. One of the problems assocd. with the development of effective 
gene therapy protocols for the treatment of disease is the limitation of 
the current vectors to effectively transduce cells in vivo. This problem 
is overcome with chimeric adenoviruses comprising capsids 
derived from adenovirus 5 of which at least part of the adenovirus 5 
fiber protein is replaced by a fiber protein from a 

different adenovirus serotype. The gene delivery vehicle delivers a 
nucleic acid to the host cell by assocg. with a binding site and/or a 
receptor present on CAR-neg. cells, said binding site and/or receptor 
being a binding site and/or a receptor for adenovirus subgroups D and/or 
F. For this purpose, two or three plasmids, which together contain the 
complete adenovirus serotype 5 genome, were constructed. From a plasmid 
the DNA encoding the adenovirus serotype 5 fiber protein is essentially 
removed and replaced by linker DNA sequences which facilitate easy 
cloning. This plasmid subsequently serves as template for the insertion 
of DNA encoding the fiber protein derived from different adenovirus 
serotypes. At the former El location in the genome of adenovirus 
serotype 


of 


5, any gene of interest can be cloned. A single transfection procedure 


the two or three plasmids together result in the formation of a 
recombinant chimeric adenovirus. The invention also describes the 
construction and use of plasmids consisting of distinct parts of ^ 
adenovirus serotype 5 in which the gene encoding for fiber protein has 
been replaced with DNA derived from alternative human or animal 
serotypes . 
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AB The invention discloses a method for delivering a nucleic acid of 
interest 

to a host cell by means of a gene delivery vehicle based on adenoviral 
material. One of the problems assocd. with the development of effective 
gene therapy protocols for the treatment of disease is the limitation of 
the current vectors to effectively transduce cells in vivo. This problem 
is overcome with chimeric adenoviruses comprising capsids 
derived from adenovirus 5 of which at least part of the adenovirus 5 
fiber protein is replaced by a fiber protein from a 

different adenovirus serotype. The gene delivery vehicle delivers a 
nucleic acid to the host cell by assocg. with a binding site and/or a 
receptor present on CAR-neg. cells, said binding site and/or receptor 
being a binding site and/or a receptor for adenovirus subgroups D and/or 
F. For this purpose, two or three plasmids, which together contain the 
complete adenovirus serotype 5 genome, were constructed. From a plasmid 
the DNA encoding the adenovirus serotype 5 fiber protein is essentially 
removed and replaced by linker DNA sequences which facilitate easy 
cloning. This plasmid subsequently serves as template for the insertion 
of DNA encoding the fiber protein derived from different adenovirus 


serotypes. At the former El location in the genome of adenovirus 
serotype 

5, any gene of interest can be cloned. A single transfection procedure 

of 

the two or three plasmids together result in the formation of a 
recombinant chimeric adenovirus. The invention also describes the 
construction and use of plasmids consisting of distinct parts of ^ 
adenovirus serotype 5 in which the gene encoding for fiber protein has 
been replaced with DNA derived from alternative human or animal 
serotypes . 
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Ad30 
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English 
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Entered STN: 20020102 
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Entered Medline: 20020111 
Prior work by members of our laboratory and others demonstrated that 
adenovirus serotype 30 (Ad30), a group D adenovirus, exhibited novel 
transduction characteristics compared to those of serotype 5 (Ad5, 
belonging to group C) . While some serotype D adenoviruses bind to the 
coxsackie-adenovirus receptor (CAR) , the ability of Ad30 fiber 
to bind CAR is unknown. We amplified and purified Ad30 and cloned the 

fiber by overlap PCR. Alignment of Ad30 fiber with Ad3, 

Ad35, Ad5, Ad9, and Adl7 revealed that Ad30, like Ad9 and Adl7, 

has a shortened fiber sequence relative to that of Ad5 . The knob 

region of fiber was 45% identical to that of the Ad5 knob 

regions. We made a chimeric recombinant virus (Ad5GFPf30) in 

which the Ad5 fiber (amino acids [aa] 47 to 582) was replaced 

with Ad30 fiber sequences (aa 46 to 372), and CAR-mediated viral 

entry was determined on CAR-expressing Chinese hamster ovary (CHO) cells. 

While CAR expression significantly increased Ad5GFP-mediated transduction 

in CHO cells (from 1 to 36%), it did not enhance AdSGFPf 30 gene transfer. 

Binding of radiolabeled Ad5GFPf 30 or Ad30 wild-type virus was also not 

improved by the expression of CAR. These results suggest that Ad30 

fiber is distinct from Ad5, Ad9, and Adl7 fibers in its inability 

to direct transduction via CAR. 
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Adenovirus (Ad) fiber proteins are responsible for the initial 
attachment of the virion to the cell membrane. Most Ad vectors currently 
in use are based on the Ad type 5 (Ad5), which belong to subgroup C, and 
use the coxsackievirus and adenovirus receptors (CAR) as the initial 
receptor. Ad35, which belongs to subgroup B, recognizes unknown 
receptor (s) other than CAR. In this study, the feasibility of the Ad 
vector containing Ad5/35 chimeric fiber protein was 
examined in a wide variety of cell types, such as CAR-positive or 
-negative human tumor cells, rodent cells, and blood cells (a total of 20 
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cell types), and in mice in vivo. Transduction data suggested that the Ad 
vectors containing the Ad5/35 chimeric fiber protein 

exhibited altered and expanded tropism when compared with the Ad5-based 
vector. The chimeric vector also allows the packaging of larger 
foreign DNAs than the conventional Ad5-based vector, which can package 
approximately 8.1-8.2 kb of foreign DNA. The chimeric vector 
containing approximately 8.8 kb of foreign DNA was generated without 
affecting the viral growth rate and titer. These results suggested that 
inclusion of the Ad35 fiber protein into the Ad5-based 

vector could lead to an improved efficiency in gene therapy and in gene 
transfer experiments, especially for the cells lacking in sufficient CAR 
expression. 
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Efficient infection of primitive hematopoietic stem cells 
by modified adenovirus. 
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Center for Cell and Gene Therapy, Baylor College of 
Medicine, Houston, TX 77030, USA. 
ROl CA78792 (NCI) 

GENE THERAPY, (2001 Jun) 8 (12) 930-7. 
Journal code: 9421525. ISSN: 0969-7128. 
England: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200107 

Entered STN: 20010723 
Last Updated on STN: 20010723 
Entered Medline: 20010719 
Almost all studies of adenoviral vector-mediated gene transfer have made 
use of the adenovirus type 5 (Ad5) . Unfortunately, Ad5 has been 
ineffective at infecting hematopoietic progenitor cells (HPC) . 
Chimeric Ad5/F35 vectors that have been engineered to substitute 
the shorter-shafted fiber protein from Ad35 can 

efficiently infect committed hematopoietic cells and we now show highly 
effective gene transfer to primitive progenitor subsets. An Ad5GFP and 
Ad5/F35GFP vector was added to CD34 (+) and CD34 (-) lineage (- ) (lin(-)) 

Only 5-20% of CD34 (+) and CD34 (-) lin (-) cells expressed GFP after Ad5 
exposure. In contrast, with the Ad5/F35 vector, 30-70% of the CD34 (+) , 
50-70% of the CD34 ( - ) lin ( - ) and up to 60% of the CD38(-) HPC expressed 

and there was little evident cellular toxicity. Because of these improved 
results, we also analyzed the ability of Ad5/F35 virus to infect the 
hoechst negative ! side population 1 (SP) of marrow cells, which appear to 
be among the very earliest multipotent HPC. Between 51% and 80% of marrow 
SP cells expressed GFP. The infected populations retained their ability 
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DOCUMENT TYPE 
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AB 


to 


form colonies in two short-term culture systems, with no loss of 
viability. We also studied the transfer and expression of 
immunomodulatory 

genes, CD40L (cell surface expression) and interleukin-2 (secreted) 


Both 


were expressed at immunomodulatory levels for >5 days. The ability of 
Ad5/F35 to deliver transgenes to primitive HPC with high efficiency and 
low toxicity in the absence of growth factors provides an improved means 
of studying the consequences of transient gene expression in these cells. 
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shaft domain. 
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One of the objectives in adenovirus (Ad) vector development is to target 
gene delivery to specific cell types. Major attention has been given to 
modification of the Ad fiber knob, which is thought to determine 
virus tropism. However, among the human Ad serotypes with different 
tissue 

tropisms, not only the knob but also the length of the fiber 
shaft domain varies significantly. In this study we attempted to 
delineate 

the role of fiber length in coxsackievirus-adenovirus receptor 
(CAR)- and non-CAR-mediated infection. A series of Ad serotype 5 (Ad5) 
capsid-based vectors containing long or short fibers with knob domains 
derived from Ad5, Ad9, or Ad35 was constructed and tested in 
adsorption, internalization, and transduction studies. For Ad5 or Ad9 
knob-possessing vectors, a long-shafted fiber was critical for 
efficient adsorption/internalization and transduction of CAR/alphav 
integrin-expressing cells. Ad5 capids containing short CAR-recognizing 
fibers were affected in cell adsorption and infection. In contrast, for 
the chimeric vectors possessing Ad35 knobs, which 
enter cells by a CAR/alphav integrin-independent pathway, fiber 
shaft length had no significant influence on binding or inf ectibility on 
tested cells. The weak attachment of short-shafted Ad5 or Ad9 
knob-possessing vectors seems to be causally associated with a 
charge-dependent repulsion between Ad5 capsid and acidic cell surface 
proteins. The differences between short- and long-shafted vectors in 
attachment or infection were abrogated by preincubation of cells with 
polycations. This study demonstrates that the fiber-CAR 
interaction is not the sole determinant for tropism of Ad vectors 
containing chimeric fibers. CAR- and alphav integrin-mediated 
infections are influenced by other factors, including the length of the 
fiber shaft . 
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Efficient gene transfer into human CD34(+) cells by a 
retargeted adenovirus vector. 
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AB Efficient infection with adenovirus (Ad) vectors based on serotype 5 
(Ad5) 

requires the presence of coxsackievirus-adenovirus receptors (CAR) and 
alpha (v) integrins on cells. The paucity of these cellular receptors is 
thought to be a limiting factor for Ad gene transfer into hematopoietic 
stem cells. In a systematic approach, we screened different Ad serotypes 
for interaction with noncycling human CD34 (+) cells and K562 cells on the 
level of virus attachment, internalization, and replication. From these 
studies, serotype 35 emerged as the variant with the highest tropism for 
CD34(+) cells. A chimeric vector (Ad5GFP/F35) was generated 
which contained the short-shafted Ad35 fiber 

incorporated into an Ad5 capsid. This substitution was sufficient to 
transplant all infection properties from Ad35 to the 
chimeric vector. The retargeted, chimeric vector 

attached to a receptor different from CAR and entered cells by an 
alpha (v) 

integrin-independent pathway. In transduction studies, Ad5GFP/F35 
expressed green fluorescent protein (GFP) in 54% of CD34 (+) cells. In 
comparison, the standard AdSGFP vector conferred GFP expression to only 
25% of CD34(+) cells. Importantly, Ad5GFP transduction, but not 
Ad5GFP/F35, was restricted to a specific subset of CD34 (+) cells 
expressing alpha (v) integrins. The actual transduction efficiency was 

even 

higher than 50% because Ad5GFP/F35 viral genomes were found in 
GFP-negative CD34 (+) cell fractions, indicating that the cytomegalovirus 
promoter used for transgene expression was not active in all transduced 
cells. The chimeric vector allowed for gene transfer into a 
broader spectrum of CD34 (+) cells, including subsets with potential stem 
cell capacity. Fifty-five percent of CD34 (+) c-Kit(+) cells expressed GFP 
after infection with Ad5GFP/F35, whereas only 13% of CD34(+) c-Kit(+) 
cells were GFP positive after infection with Ad5GFP. These findings 
represent the basis for studies aimed toward stable gene transfer into 
hematopoietic stem cells. 
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AB Efficient infection with adenovirus (Ad) vectors based on serotype 5 

requires the presence of Coxsackie-adenovirus receptors (CAR) and alphav 
integrins on cells. The paucity of these cellular receptors is thought to 
be a limiting factor for Ad gene transfer into hematopoietic stem cells. 
In a systematic approach, we screened different Ad serotypes for 
interaction with non-cycling human CD34+, M07e and K562 cells on the 

level 

of virus attachment, internalization, and replication. From these 
studies, 

serotype 35 emerged as the variant with the highest tropism for CD34 + 
cells. A chimeric first generation adenovirus vector 


of 


(Ad5GFP/F35) was generated which contained the short-shafted Ad35 
fiber incorporated into an Ad5 capsid. In transduction studies, 
Ad5GFP/F35 expressed GFP under control of the human cytomegalovirus (CMV) 
promoter in 54% of CD34+ cells. In comparison, the standard AdSGFP vector 
conferred GFP expression to only 25%. The actual transduction efficiency 
was even higher than 54% because Ad5GFP/F35 viral genomes were found in 
GFP negative CD34+ cell fractions, indicating that the CMV promoter used 
for transgene expression was not active in all transduced cells. We found 
that transduction with Ad5GFP, but not Ad5GFP/F35, was restricted to a 
specific subset of CD34+ cells expressing alphav integrins . The 
chimeric vector allowed for gene transfer into a broader spectrum 
of CD34+ cells including subsets with potential stem cell capacity. 55% 

CD34+/c-kit+ cells expressed GFP after infection with Ad5GFP/F35 whereas, 
only 13% of CD34+/c-kit+ cells were GFP positive after infection with 
Ad5GFP. On the basis of Ad5GFP/F35, a vector expressing GFP under the 
control of the mouse stem cell virus (MSCV) promoter was constructed. 

This 

vector also contained inverted repeats, able to mediate the formation of 
the vector genomes, devoid of all viral genes which are packaged into Ad 
particles (DELTAAd. IR) . The deleted DELTAAd . IR vector also contained two 
AAV ITRs surrounding the MSCV-GFP expression cassette capable of 
mediating 

stable gene transfer into transduced cells. Detailed data on the 
transduction properties of the deleted chimeric adenovirus 
vectors as well as colony formation capacity of cell populations 
transduced with chimeric Ad5/35 adenovirus vectors will be 
presented and discussed. 
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AB The use of adenovirus vectors (Ad) and retrovirus vectors for gene 
therapy 

of human hematopoietic diseases has been hampered by low efficiency viral 
transduction of hematopoietic stem cells (HSC) . This is in part due to 
absent or low level expression of the corresponding viral receptors on 

the 

cell surfaces. Those cells which are infected by Ad can express the 
transgene only transiently. Further problems occur from using first or 
second generation Ad, which can lead to severe cytotoxic and immunogenic 
reactions. In our current study, we attempted to circumvent these 
problems 

by using a retargeted Ad devoid of all viral genes. This Ad encodes the 
ecotropic retrovirus receptor (ecoR) . Once the infected cells transiently 
express the ecoR these cells become accessible targets for transduction 
with an ecotropic retroviral vector. This ecotropic retroviral vector 


of 


encodes a therapeutic and/or marker gene and is able to express the 
transgene persistently. The Ad used for this sequential transduction 
strategy (i) shows much higher transduction efficiency in HSC due to its 
chimeric fiber structure, (ii) is supposed to lack 

cytotoxic and immunogenic side reactions because its genomic structure 
lacks all viral genes and (iii) expresses the transgene only transiently 
since deleted genomes are unstable in transduced cells. The Ad was made 

a chimeric, heterologous fiber consisting of an 
adenovirus type 5 (Ad5) fiber tail and an Adll 

fiber shaft and knob because previous studies demonstrated that 
Adll was much better at transducing HSC than Ad5. The transduction 
of erythroleukemia K562 cells with this chimeric virus encoding 
enhanced green fluorescent protein (EGFP) showed an efficiency of 65% at 

a 

multiplicity of infection (MOI) of 5. This is in contrast to only 3% when 
Ad5-EGFP was used at the same MOI. Similar studies to test transduction 
efficiency in CD34 + cells are in progress. A bicistronic expression 
cassette encoding ecoR and EGFP, controlled by the murine stem cell virus 
LTR (MSCV) , and flanked on both sides by two 1.2kb inverted homologous 
sequences was cloned into the El-deleted region of Ad5/ll. We 
demonstrated 

formation and packaging of the 7.9kb deleted genome (DELTAAd/ecoR-EGFP). 
Currently, we are performing sequential transduction studies in human 
CD34+ cells with DELTAAd/ecoR-EGFP in combination with an ecotropic 
retroviral vector to test the long term survival of the transduced cells 
in SCID-NOD mice. 
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Almost all studies of Adenoviral vector gene transfer have made use of 

Adenovirus type 5 serotype. Unfortunately, Ad5 has generally been 
ineffective at transducing hemopoietic progenitor cells (HPC) . 
Chimeric Adenovirus Type 5 vectors that have been engineered to 
substitute the shorter-shafted fiber protein from Adenovirus 
type 35 can transduce cells apparently lacking CAR or alpha (v) integrins 
required for Ad5 binding. We find that these vectors have the ability to 
rapidly transduce even the most phenotypically primitive subset of HPC 
when they are used at low viral concentration even in the absence of 
growth factors. An Ad5GFP and Ad5/35GFP vector was added to CD34+ and to 
CD34- lineage- human marrow progenitor cells. Transduction used a 6 hr 
co-incubation of the cells with the virus (1000 vp) in the absence of 
growth factors. Twenty-four hours after infection, cells were analyzed by 
flow cytometry for eGFP expression. Only 5-20% of CD34+ and CD34-lineage- 
cells expressed eGFP after Ad5 exposure. In contrast, with the 
Ad35 pseudotyped vector, 30-70% of the CD34 + and 50-70% 

CD34-lineage-cells were positive for eGFP expression. The eGFP expression 
was detectable as soon as 6hr post-infection, when 24hr was necessary to 


reach discernible expression for Ad5 infected cells. Because of these 
improved results, we also analyzed the ability of the chimeric 
virus to infect the Hoechst negative "Side Profile" population of CD34- 
marrow cells, which appear to be amongst the very earliest hematopoietic 
progenitor cells (Goodell MA et al Nat Med. 1997 Dec; 3 ( 12 ): 1337-45 ) . 
Between 51% and 80% of SP bone marrow cells expressed eGFP 24-hr 
post-infection. The transduced CD34 + and CD34- lin- populations retained 
their ability to form colonics in short and long term culture systems, 
with no significant loss of viability. Moreover, a high level of 
expression was also obtained with the chimeric vector but not 
with Ad5 in unstimulated malignant blasts from patients with CD34+ and 
CD34- AML and in the CDS positive B cells of patients with B-CLL. The 
ability of chimeric Ad5/35F to deliver transgenes to normal and 
malignant hematopoietic stem cells with high efficiency and low toxicity 
in the absence of growth factors provides an improved means of studying 
the consequences of transient gene expression in these cells. 
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AB The invention provides a method for identifying an adenoviral replicon 
capable of eliminating a target cell, comprising contacting a 
representative cell with said adenoviral replicon and observing any 
detrimental effect. Once said replicon has been identified, it can be 
used to specifically eliminate certain cells involved in disease, for 
instance tumor cells. Preferably, said replicon contacts, enters and 
replicates predominantly in diseased cells, causing a detrimental effect 
in said cells, while in non-diseased cells no or a tolerable detrimental 
effect is induced. Preferably, said adenoviral replicon comprises a 
recombinant adenovirus with a fusion between DNA from Ad5 and subgroup B 
adenoviral DNA. Methods for producing and purifying a replicon according 
to the invention is also herewith provided. The invention test and 
compare the replication efficiency and the influence of the virus entry 


on 

lines 


the replication of different adenovirus in human various tumor cell 

The results indicate that Ad5 and some selected chimeric 
fiber viruses are able to enter all the tested tumor cell lines 
but the B-group serotypes replicate better compared to Ad5 in human tumor 
cell lines. The D-group serotypes replicate very poorly in the human 
tumor cell lines. The generation of the progeny viruses are detected in 
selected adenovirus infected cells. Methods for producing and purifying 

a 

replicon according to the invention is also herewith provided. 
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AB The invention provides methods of gene therapy by using adenovirus 
vectors 

having tropism for hemopoietic stem cells as a gene delivery vector. 
Specifically, the invention utilizes the adenovirus vector with tropism 
for hemopoietic stem cells, which is provided by at least part of an 
adeno-viral fiber protein derived from an adenovirus type 2 serotype or 
functional equiv. and/or homolog as a vehicle for delivering a 
therapeutical gene to stem cells, for the treatment of Hurlers disease, 
Hunters disease, Sanfilippos disease, Morquois disease, Gaucher disease, 
Farbers disease, Niemann-pick disease, Krabbe disease, Metachromatic 
leukodystrophy, I-Cell disease, Fucosidose deficiency, Thalassemia and 
Erythropoietic porphyria, AIDS, cancer or other autoimmune diseases. The 
invention further provides adenovirus serotype 5 based plasmid vectors, 
viral vectors with chimeric fiber proteins . 
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AB The invention provides means and methods for transduction of a skeletal 

muscle cell and/or a myoblast. Although transduction of a skeletal 
muscle 

cell is possible with adenovirus 5, Ad5 efficiently infects non-desirable 
liver cells, lung epithelia and other respiratory tissues, and this may 
cause side-effects. The present invention discloses a gene delivery 
vehicle with a tropism for a skeletal muscle cell comprising a Ad5 
recombinant chimeric adenovirus with chimeric 

fiber and/or capsid protein with a decreased affinity for liver 
and lung cells. In a preferred aspect of the invention, said gene 


delivery vehicle comprises 
fiber protein of subgroup 

delivery 

vehicle comprises at least 
adenovirus of stereotype 
functional part, deriv. an 
vehicle for the prepn. of 
which affects skeletal mus 

vaccine 

is claimed. 
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AB 


fiber 


The present invention relates to a gene delivery vehicle comprising a 
recombinant adenovirus having a tropism for a primary human chondrocyte. 
By efficiently transducing a nucleic acid of interest into a primary 
chondrocyte, said gene delivery vehicle is able to at least in part 
improve the counteraction of cartilage disease. In one embodiment said 
recombinant adenovirus comprises a deletion in the gene encoding for 

protein, which is replaced by a nucleic acid sequence encoding at least 
part of a fiber protein of a B-type adenovirus. The generation of 
adenovirus serotype 5 genomic plasmid clones and adenovirus serotype 5 
based viruses with chimeric fiber proteins are 

described. Then primary chondrocytes are tested for expression of 
integrins, MHC class I, and CAR protein. Finally, transduction of human 
primary chondrocytes with recombinant fiber chimeric 
adenoviruses is detd. 
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AB The invention provides a method for identifying an adenoviral replicon 
capable of eliminating a target cell, comprising contacting a 
representative cell with said adenoviral replicon and observing any 
detrimental effect. Once said replicon has been identified, it can be 
used to specifically eliminate certain cells involved in disease, for 
instance tumor cells. Preferably, said replicon contacts, enters and 
replicates predominantly in diseased cells, causing a detrimental effect 
in said cells, while in non-diseased cells no or a tolerable detrimental 
effect is induced. Preferably, said adenoviral replicon comprises a 
recombinant adenovirus with a fusion between DNA from Ad5 and subgroup B 
adenoviral DNA. The invention test and compare the replication 

efficiency 

and the influence of the virus entry on the replication of different 
adenovirus in human various tumor cell lines. The results indicate that 
Ad5 and some selected chimeric fiber viruses are able 
to enter all the tested tumor cell lines but the B-group serotypes 
replicate better compared to Ad5 in human tumor cell lines. The D-group 
serotypes replicate very poorly in the human tumor cell lines. The 
generation of the progeny viruses are detected in selected adenovirus 
infected cells. Methods for producing and purifying a replicon according 
to the invention is also herewith provided. 
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Recombinant adenoviral vectors have potential for the treatment of a 
variety of musculoskeletal defects and such gene therapy systems have 


SOURCE: 

PUB. COUNTRY: 
DOCUMENT TYPE 
LANGUAGE: 
FILE SEGMENT: 
ENTRY DATE: 


AB 


a recent research focus in orthopedic surgery. In studies reported here, 
two different adenovirus vectors have been compared for their ability to 
transduce human bone marrow mesenchymal stem cells (hBM-MSCs) and elicit 
bone formation in vivo. Vectors consisted either of standard adenovirus 
type 5 (Ad5) vector or a chimeric adenovirus type 5 vector that 
contains an adenovirus type 35 fiber 

(Ad5F35), which has been recently demonstrated to bestow a different 
cellular tropism, and a complete cDNA encoding human bone morphogenetic 2 
(BMP2) . Studies were also conducted to compare the transduction 
efficiency 

of these vectors using enhanced green fluorescent protein (GFP) . hBM-MSCs 
transduced with Ad5F35 vectors had higher levels of transgene expression 
than those transduced with Ad5 vectors. The results also demonstrate that 
hBM-MSCs lack the coxsackie-adenovirus receptor (CAR) , which is 
responsible for cellular adsorption of Ad5 . Therefore, the data suggest 
that Ad5 virus adsorption to hBM-MSCs is inefficient. Ad5BMP2- or 
Ad5F35BMP2-transduced hBM-MSCs were also compared in an in vivo 
heterotopic bone formation assay. Mineralized bone was radiologically 
identified only in muscle that received the Ad5F35BMP2 transduced 
hBM-MSCs. In summary, Ad5F35BMP2 can efficiently transduce hBM-MSCs 
leading to enhanced bone formation in vivo. 
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AB The invention discloses a method for delivering a nucleic acid of 
interest 

to a host cell by means of a gene delivery vehicle based on adenoviral 
material. One of the problems assocd. with the development of effective 
gene therapy protocols for the treatment of disease is the limitation of 
the current vectors to effectively transduce cells in vivo. This problem 
is overcome with chimeric adenoviruses comprising capsids 
derived from adenovirus 5 of which at least part of the adenovirus 5 
fiber protein is replaced by a fiber protein from a 

different adenovirus serotype. The gene delivery vehicle delivers a 
nucleic acid to the host cell by assocg. with a binding site and/or a 
receptor present on CAR-neg. cells, said binding site and/or receptor 
being a binding site and/or a receptor for adenovirus subgroups D and/or 
F. For this purpose, two or three plasmids, which together contain the 
complete adenovirus serotype 5 genome, were constructed. From a plasmid 
the DNA encoding the adenovirus serotype 5 fiber protein is essentially 
removed and replaced by linker DNA sequences which facilitate easy 
cloning. This plasmid subsequently serves as template for the insertion 
of DNA encoding the fiber protein derived from different adenovirus 
serotypes. At the former El location in the genome of adenovirus 
serotype 

5, any gene of interest can be cloned. A single transfection procedure 

of 

the two or three plasmids together result in the formation of a 
recombinant chimeric adenovirus. The invention also describes the 
construction and use of plasmids consisting of distinct parts of 
adenovirus serotype 5 in which the gene encoding for fiber protein has 
been replaced with DNA derived from alternative human or animal 
serotypes . 
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AB The invention discloses a method for delivering a nucleic acid of 
interest 

to a host cell by means of a gene delivery vehicle based on adenoviral 
material. One of the problems assocd. with the development of effective 
gene therapy protocols for the treatment of disease is the limitation of 
the current vectors to effectively transduce cells in vivo. This problem 
is overcome with chimeric adenoviruses comprising capsids 
derived from adenovirus 5 of which at least part of the adenovirus 5 
fiber protein is replaced by a fiber protein from a 

different adenovirus serotype. The gene delivery vehicle delivers a 
nucleic acid to the host cell by assocg. with a binding site and/or a 
receptor present on CAR-neg. cells, said binding site and/or receptor 
being a binding site and/or a receptor for adenovirus subgroups D and/or 
F. For this purpose, two or three plasmids, which together contain the 
complete adenovirus serotype 5 genome, were constructed. From a plasmid 
the DNA encoding the adenovirus serotype 5 fiber protein is essentially 
removed and replaced by linker DNA sequences which facilitate easy 
cloning. This plasmid subsequently serves as template for the insertion 
of DNA encoding the fiber protein derived from different adenovirus 
serotypes. At the former El location in the genome of adenovirus 
serotype 

5, any gene of interest can be cloned. A single transfection procedure 

of 

the two or three plasmids together result in the formation of a 
recombinant chimeric adenovirus. The invention also describes the 
construction and use of plasmids consisting of distinct parts of 
adenovirus serotype 5 in which the gene encoding for fiber protein has 
been replaced with DNA derived from alternative human or animal 
serotypes . 
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stem cells (HSCs) are poorly transduced by vectors 
serotype 5 (Ad5) . This is primarily due to the 
paucity of the coxsackievirus-Ad receptor on these ceils. In an attempt 
to change the tropism of Ad5, we constructed a series of chimeric 
El-deleted Ad5 vectors in which the shaft and knob of the capsid fibers 


CORPORATE SOURCE: 


SOURCE: 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 

AB Human hematopoietic 
based on adenovirus 


were exchanged with those of other Ad serotypes. In all these vectors, 
the Ad El region was replaced by an expression cassette contg. the 
cytomegalovirus immediate-early promoter and the gene for enhanced green 
fluorescent protein (GFP). Expts. performed in vitro showed an efficient 
transduction of umbilical cord blood (UCB) monocytes, granulocytes, and 
their precursors as well as the undifferentiated CD34+CD33-CD38-CD71- 
cells by Ad5 vectors carrying Ad subgroup B-specific fiber 
chimeras (Ad5FBs) . In the latter subpopulation, which comprises 
less than 1% of the CD34+ cells and is highly enriched with cells 
repopulating immunodef icient mice, more than 90% of the cells were GFP+ . 
Transduction by AdSFBs of the less primitive fraction within UCB CD34 + 
cells was significantly lower. Actually, the transduction frequency and 
GFP level declined gradually with increased expression of the CD33, CD38, 
and CD71 antigens. Flow cytometric anal, of transduced UCB CD34 + cells 
that were cultured for 5 days on an allogeneic human bone marrow stroma 
layer showed maintenance of the phenotypically defined HSCs at levels 
similar to those of control cultures. The latter finding indicates that 
neither the transduction procedure nor the high levels of GFP were toxic 
for these cells 
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AB Inefficient gene transfer has limited the success of gene therapy in the 
hematopoietic system. Here we develop a novel chimeric 
adenovirus (Ad) vector containing Ad serotype 11 

fiber-modified capsids and E1/E3 deleted viral genomes (Ad5/ll) or 
genomes devoid of all viral genes { DeltaAd5/ll ) . The capsid-modif ied 
vectors transduced human hematopoietic cells more efficiently than the 
unmodified Ad5-based vector. The absence of viral genes from the 
DeltaAd5/ll vector allowed for transduction without the associated 
toxicity seen with the first-generation E1/E3 deleted vector. 
Chimeric vectors were used for transient expression of the 
ecotropic retrovirus receptor (ecoR) in Mo7e cells (a CD34-positive, 
c-Kit-positive, growth-factor-dependent human cell line) as a model for 
human hematopoietic progenitor cells. Expression of ecoR conferred 
susceptibility to subsequent retroviral transduction. The DeltaAd5/ll 
vector used to express ecoR allowed for expansion of retrovirally 
transduced cells, whereas transduction with the first-generation Ad5/ll 
vector resulted in cytotoxicity and, over time, loss of cells expressing 
the retrovirus-vector-derived transgene. 


L18 ANSWER 11 OF 12 CAPLUS COPYRIGHT 2002 ACS 


ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 


INVENTOR (S) : 

PATENT ASSIGNEE (S): 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 

PATENT NO. 


2000:861825 CAPLUS 
134:26078 

Adenoviral vectors for cell specific infection and 
integration of transforming DNA using chimeric 
fiber proteins to define cell-specificity 

Lieber, Andre; Shayakhmetov, Dmitry; Farrar, Denise; 
Papayannopoulou, Thalia 


University of Washington, 

PCT Int. Appl., 156 pp. 

CODEN: PIXXD2 

Patent 

English 

1 


USA 


KIND DATE 


APPLICATION NO. 


DATE 


WO 2000-US15442 20000601 


EP 1181382 


PRIORITY APPLN. INFO , 


AB 


to 


WO 2000073478 A2 20001207 

WO 2000073478 A3 20010705 

W: AE, AL, AM, AT, AT, AU, AZ, BA, BB, BG, BR, BY, CA, CH, CN, CR, 
CU, CZ, CZ, DE, DE, DK, DK, DM, EE, EE, ES, FI, FI, GB, GD, GE, 
GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, 
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, 
RO, RU, SD, SE, SG, SI, SK, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, 
US, UZ, VN, YU, ZA, ZW, AM, AZ, BY, KG, KZ, MD, RU, TJ, TM 
RW: GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW, AT, BE, CH, CY, 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, BF, BJ, 
CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG 

A2 20020227 EP 2000-939570 20000601 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
IE, SI, LT, LV, FI, RO 

US 1999-137213P P 19990601 
US 1999-161097P P 19991022 
WO 2000-US15442 W 20000601 
The present invention provides for novel adenovirus vectors carrying a 
foreign sequence that can be stably and efficiently transferred into 
diverse cell types or tissues independently of the cell surface markers 
that are normally used for adenovirus binding and uptake. The vectors 
have minimal adenovirus sequences necessary for replication and DNA 
packaging and cell specificity is altered by modification of the fiber 
proteins to include ligands for novel cell types. Also provided are 
methods for producing such vectors and the use thereof for gene therapy 

target a specific cell type or tissue. 
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AB The invention provides chimeric adenoviral vectors with tissue tropism of 
smooth muscle cells, and/or endothelial cells (but not of liver cells) 
used for gene transfer in gene therapy. The chimeric adenoviral 
vectors is constructed by switching the functional part (fiber 
protein subunit) of adenoviral capsid protein in adenovirus type 5 vector 
to that of a subgroup B adenovirus, preferably 
adenovirus 16 (Adl6) . The biodistribution of these 

chimeric vector after i.v. tail vein injection of rats and and their 
display differences in the endothelial and smooth muscle cell 
transduction 

are detd. The infection efficiency of Ad5 vector to smooth muscle cells, 
and/or endothelial cells can be increased significantly by changing the 
fiber subunit (esp. shaft and knob parts) of capsid protein to that of 
Adl6. In this way, the host immune response to recombinant viruses 
derived from the chimeric adenovirus vectors are greatly reduced. The 
contribution of cellular receptors such as CAR (Coxsackievirus and 
adenovirus receptor) or integrin to viral infection is also studied. 
Methods of prepg. various chimeric adenovirus vectors and using them to 
treat diseases, preferably cardiovascular diseases are also provided. 
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LI 177 S (HAVENGA, ?)/IN,AU 

L2 1774 S (VOGELS, ?)/IN,AU 

L3 812 S (BOUT, ?) /IN,AU 

L4 2674 S LI OR L2 OR L3 

L5 635 S AD11 OR AD14 OR AD16 OR AD21 OR AD34 OR AD35 OR AD50 

L6 227 6 S (ADENOVIR? OR SEROTYPE) (2W) (11 OR 14 OR 16 OR 21 OR 34 OR 

3 

L7 13 S L5 AND L4 

L8 6 DUPLICATE REMOVE L7 {7 DUPLICATES REMOVED) 

L9 17 S L4 AND L6 

L10 13 S L9 NOT L7 

Lll 13 DUPLICATE REMOVE L10 {0 DUPLICATES REMOVED) 

L12 8 S L10 AND (FIBER (S) (CHIMER? OR HYBRID)) 

L13 30 S L5 AND (FIBER (S) (CHIMER? OR HYBRID)) 

L14 23 S L13 NOT L4 

L15 8 DUPLICATE REMOVE L14 (15 DUPLICATES REMOVED) 

L16 27 S L6 AND (FIBER (S) (CHIMER? OR HYBRID)) 

L17 16 S L16 NOT L14 

L18 12 DUPLICATE REMOVE L17 (4 DUPLICATES REMOVED) 


